Age-related development profiles of the antioxidative defense system and the peroxidative status of the pig heart.
The developmental profiles of the antioxidative defense system and the peroxidative status of the heart during growth and development were studied in pigs of three different age groups. A unique age-specific myocardial lipid peroxidation expressed in terms of malonaldehyde formation occurred after incubation of neonatal and adult pig heart homogenates in the absence of any added factors. Very little malonaldehyde release was noticed in the 0- to 2-day age group, while considerably higher activity was found in the 8- to 10-day-old animals. The 2-month-old pig heart again formed very little malonaldehyde. Myocardial injury from lipid peroxidation was highest in the 0- to 2-day age group, as evidenced by the release of oxidized glutathione, lactate dehydrogenase (LDH) and creatine kinase (CK) activities. Release of glutathione, LDH and CK decreased with age and was minimal in the adult group. The antioxidative enzymes, superoxide dismutase, catalase, glutathione peroxidase and glutathione reductase, increased during the first 10 days of neonatal growth and then levelled off. Glucose-6-phosphate dehydrogenase was present in appreciably lower amounts in adult hearts compared to neonatal hearts. Heart weight increased with aging, but myocardial water content decreased. Protein and DNA contents of hearts increased with age, such that the protein/DNA ratio almost doubled from the newborn to adult age. The results indicate that the newborn pig hearts are equipped with the antioxidative defense system, which undergoes significant development during the initial phase of neonatal growth and does not change appreciably thereafter. The results further suggest that the change in activity profile with aging is different for different enzymes, and the peroxidative status of the myocardium is not a function of these enzyme activities.